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SMEAR AND CULTURE EXAMINATION OF CLINICAL SAMPLES FROM SUSPECTED PATIENTS
FOR MYCOBACTERIUM TUBERCULOSIS
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ABSTRACT
Diagnosis is an important part to identify the causative organism and to help in prognosis of the disease. The clinical samples were
collected from the suspected patients of tuberculosis during the course of the study. A total of 178 clinical samples were collected
for the study including 38 samples of sputum, 30 of urine, pleural fluid (35), ascitic fluid (12), endometrial biopsy (20), CSF (14), pus
(27) and pericardial fluid (2). The present study was aimed to do the smear and culture examination of clinical samples from
suspected patients of tuberculosis. Among all the 178 samples collected, 18 samples were found smear positive and mostly were of
sputum. All smear positive samples were also found positive on LJ growth medium.
Keywords: Clinical samples, Pus, Tuberculosis, Mycobacterium tuberculosis.

INTRODUCTION
Despite progress in the past decades, tuberculosis (TB)
remains a major public health problem worldwide. About
one-third of the world population is latently infected with
Mycobacterium tuberculosis, and 10% of those infected
persons develop disease during their lifetime1. India is
contributing nearly one third of the world’s Tuberculosis
(TB) cases and has the highest rate of new TB cases2. The
ability of Mycobacterium tuberculosis to adapt to
different environments in the infected host is essential for
its pathogenicity. Consequently, this organism must be
able to modulate gene expression to respond to the
changing conditions it encounters during infection3. The
risk of tuberculosis (TB) in healthcare workers (HCWs) is
related to its incidence in the general population and
increased by the specific risk as a professional group4. The
present study was done at SILB Solan in collaboration
with IGMC (Indira Gandhi Medical College), Shimla
Himachal Pradesh, India. In the present study 178 clinical
samples were collected from suspected patients of
tuberculosis. The major objective of the study was to help
in the diagnosis of TB in suspected patients and so as to
start treatment as soon as possible in those found to be
infected with M. tuberculosis.
MATERIALS AND METHODS
Collection of clinical samples
Samples were collected from the suspected patients
under asceptic conditions in a leak proof sterile container
and were marked properly in order to avoid any mistake.
Sputum, urine, pleural fluid, ascetic fluid, endometrial
biopsy, CSF, pus and pericardial fluid (Table 1) were some
of the important samples processed and formulated
judiciously.5

Decontamination and Smear preparation
Decontamination of sputum with 4% NaOH is necessary in
order to kill other microorganisms present and
concentrate the bacilli only. All the specimens were
centrifuged at 3000 rpm for 30 minutes. Then the
supernatant was discarded and deposits were used for
the preparation of smears. Smears were stained with an
acid fast stain- Ziehl-Neelsen staining5.
Isolation of Mycobacterium tuberculosis
After presumptive diagnosis, confirmation of suspected
samples for Mycobacterium tuberculosis was done by
culturing on suitable media. Collected samples were
processed properly by centrifugation at 3000 RPM for 30
minutes. Supernatant was discarded and deposit
remained was inoculated on the LJ media slants. All the
slants were incubated at 37ᵒC for 6-8 weeks till the
appearance of growth. Further identification was done on
the basis of colony morphology and smear examination5.
RESULTS AND DISCUSSION
Diagnosis is the important part to identify the organism
and to do the prognosis of the disease. The laboratory
diagnosis of tuberculosis is based on microscopy or
culture of the clinical samples. Although, these
techniques either lack the sensitivity or are time
consuming6-7. During the course of the study, cases of
pulmonary tuberculosis were more prevalent than other
type of TB. Samples from suspected patients were
collected routinely and processed under asceptic
condition in order to diagnose Tuberculosis. After years of
decline, tuberculosis (TB) has re-emerged as a serious
public health problem worldwide causing significant
mortality and morbidity in developing countries8.
The present study showed the epidemiological aspects of
Tuberculosis in Himachal Pradesh. Various types of clinical
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samples were collected for the study like 38 samples of
sputum, 30 of urine, pleural fluid (35), ascetic fluid (12),
endometrial biopsy (20), CSF (14), pus (27) and pericardial
fluid. Out of 178 total processed samples M. tuberculosis
was detected in 18 samples (Table 2). According to the
WHO guidelines for TB control, patient with more than
three weeks history, his cough should be screened for
pulmonary tuberculosis through direct sputum smear
examination for the presence of M. tuberculosis.
Diagnosis of tuberculosis can be done by the
demonstration of M. tuberculosis in clinical samples,
because the clinical signs and symptoms of pulmonary
tuberculosis are not so specific. So the examination of
clinical samples for presence of M.tuberculosis is
necessary before starting treatment9.
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basis of smear examination (Table 3) were showed yellow
colour colony growth on LJ media (Fig-3) confirmed the
presence of M. tuberculosis. However, during early
diagnosis of Tuberculosis other symptoms like fever, loss
9
of weight, blood counts can be taken into consideration .

Figure 1: Slide showing Acid fast staining.

Table 1: Distribution of all the collected samples
Samples
Sputum
Urine
Pleural fluid

No. of samples
38
30
35

Ascitic fluid
Endometrial biopsy
CSF
Pus
Pericardial fluid

12
20
14
27
2

Figure 2: Acid fast bacilli after ZN staining.

Table 2: Distribution of number of positive and negative
samples in smear examination by acid fast staining
No. of
Positive Negative
samples

Samples

Percentage of
positive
samples

Sputum
Urine
Pleural fluid
Ascitic fluid

38
30
35
12

12
2
0
0

26
28
35
12

31.58%
6.7%
0%
0%

Endometrial biopsy
CSF
Pus
Pericardial fluid

20
14
27
2

0
1
3
0

20
13
24
2

0%
7.14%
11.11%
0%

Table 3: Growth of suspected samples inoculated on LJ
media
Samples

No. of Positive
samples after
smear
examination

No. of Positive
samples after culture
on LJ medium

Percentage
of positive
samples

Sputum

12

12

100

Urine

2

2

100

CSF

1

1

100

Pus

3

3

100

Among 18 positive samples 12 were of sputum, 2 of urine,
1 of CSF and 3 of pus samples were found to be positive
(Table-2). Smear examination was done with ZN staining
which confirmed the presence of acid fast bacilli (Fig-1 &
2). On the basis of positive culture and smear, the
patients were treated for TB by medical personnel. The
suspected samples were also inoculated on LJ media for
culture examination. All the 18 positive samples on the

Figure 3: Growth of M.tuberculosis on LJ media.
CONCLUSION
These tests help in early diagnosis of Tuberculosis
because most often the disease remains undiagnosed and
patients delayed in getting treatment10.
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